BIOMECHANICS

Additional Information Lecture 2
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Heart anatomy, cardiac cycle, Frank-Starling

http://www.cvphysiology.com/Heart%20Disease/HD001

http://www.cvphysiology.com/Cardiac%20Function/CF024

http://www.cvphysiology.com/Cardiac%20Function/CF003
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http://www.cvphysiology.com/Heart Disease/HD001
http://www.cvphysiology.com/Cardiac Function/CF024
http://www.cvphysiology.com/Cardiac Function/CF003

Interactive cardiac cycle

https://library.med.utah.edu/kw/pharm/hyper heartl.html
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https://library.med.utah.edu/kw/pharm/hyper_heart1.html

Interactive PV Loop simulator

http://svtsim.com/hemosim.html

Cardiac Hemodynamic Simulator (HEMOSIM)

Rhythm

Normal sinus rhythm  ~

Parameters

| Steady State | | compensate |

| Reset |

B
LV Contractility
RV Contractility
Volume
LV Stiffness
RV Stiffness
Aortic Stenosis
Aortic Regurg.
LVOT gradient
Mitral Stenosis
Mitral Regurg.
Pulm Stenosis
Pulm Regurg.
Tricusp Stenosis
Tricusp Regurg.
SVR
PVR
Effusion
ASD

AO 127/87 LVEDV 72 LVESV 32 LVEF 56%
PA 35/12 TRVEDV71l RVESV33 RVEF54%
LVEDP 2 Qs 51 PCWP 5
RVEDP 2 Q 59 cvp 6

|[Hint: Modify the parameters by moving
the sliders.

i Pause Select Interva Refresh Rate (Hz): 40 v Sweep Speed: 100 v ‘ EY/COIOF:‘



http://svtsim.com/hemosim.html

Myocard structure and mechanics

https://en.wikipedia.org/wiki/Cardiac muscle

See Holzapfel2009.pdf and Sommer2015.pdf (this is rather long)

Epicardial
—

Sommer et al. 2015. Biomechanical properties and microstructure of human ventricular myocardium, Acta Biomaterialia
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https://en.wikipedia.org/wiki/Cardiac_muscle

Cardiac failure and LVVAD function

Left Ventricular Assist Device/(LVAD)

nucleus

https://www.youtube.com/watch?v=m0OZIYoq32S0



https://www.youtube.com/watch?v=mOZIYoq32SQ

Lungs alveoli and breathing physiology

http://www.bbc.co.uk/schools/gcsebitesize/scienceltriple _aqa/
movement of molecules/gaseous exchange lungs/revision/1
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Diagram of the lungs
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http://www.bbc.co.uk/schools/gcsebitesize/science/triple_aqa/movement_of_molecules/gaseous_exchange_lungs/revision/1/

COPD and ECMO

https://www.blf.org.uk/support-for-you/copd/what-is-it

https://en.wikipedia.org/wiki/Extracorporeal membrane oxyge
nation
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https://www.blf.org.uk/support-for-you/copd/what-is-it
https://en.wikipedia.org/wiki/Extracorporeal_membrane_oxygenation

Kidney physiology, function and dialysis

http://www.innerbody.com/image urinov/dige05-new.html

https://en.wikipedia.org/wiki/Renal physiology#Mechanisms

& emopiawis
How it works

https://www.youtube.com/watch?v=shFSW8VE3Gs
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http://www.innerbody.com/image_urinov/dige05-new.html
https://en.wikipedia.org/wiki/Renal_physiology#Mechanisms
https://www.youtube.com/watch?v=shFSW8VE3Gs

Further reading

- Holzapfel2009 and Sommer2015 = Myocardial mechanics
- Pedrizetti2015 = Intraventricular Flow Structures
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